Constitutive expression of the Saccharomyces cerevisiae CUP1 gene in Kluyveromyces lactis.
Shuttle plasmids, pE1.CUP1B and pE1.CUP1E of 10.6 kb, have been constructed between the metallothionein-encoding CUP1 gene of Saccharomyces cerevisiae and a vector capable of replication in Kluyveromyces lactis. Introduction of these plasmids into K. lactis confers resistance to copper as well as to cadmium and silver. Resistance to these latter metal ions, in the absence of induction by copper, suggested that the CUP1 gene is constitutively expressed in the foreign background. Introduction of the lacZ reporter gene from Escherichia coli into a cloning site downstream from the CUP1 promoter showed that expression of this gene is constitutive in K. lactis but in S. cerevisiae induction by copper is necessary. Sequences upstream from the CUP1 promoter are involved in the constitutive expression since deletion of 91 nucleotides from this region abolishes metal resistance. It is suggested that a K. lactis protein, normally involved in activating transcription of the resident CUP1 gene in the presence of copper, can promote transcription in the absence of metal ion by binding to the upstream activation sequence of the introduced CUP1 gene.